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 BuX`;Lu%ƫħ3º|ǃ,ßá	ŋĞŀķ#Ð6	5šůƓø$Ƈ
ĤĠ5ǈFig. 1Aǉ$ĤĠ%ĜǅǄǆ"!$MXqMĖ#ðŜƊÛ6	 š
ůƓ{#5ƺƽŲ$Ċŀ	 ƺƽŲ$Ƴ	 ƳƺƽŲ$Ś³É$ż²#25
~ƭŲĠơBuX`;IQuj$æø	 BuX`;IQujËŲ oQQujtĭůŲ
$ż²ǈBuX`;LUFtfW=$Ćǉ	 oQQujtĭů$¤ĩƇƫş#25
¦ķǈRs_FƓ1BpD\n"!ǉ$Ƈ	  	
brOMƣŽ5ǈ1ǉ$ĜǅǄ
ǆÐŇ"BuX`;LuĤĠ%šůƓø9ƿƧûŇ#Ƈ5 3 bulk autophagy
 ¸&6	56#Ú	 Ŷƫħ Saccharomyces cerevisiae#		 BuX`;
IQuj#ƨÑŇtæ÷ÑŇ#ǃŲÜů9æøĭůƫşǈaminopeptidase I; 
Ape1ǉ9ĭů)ƙƝ5 Cytoplasm to vacuole targeting pathwayǈCvtţƖǉņƄ6
 9#	 Ľ¿%ġ"ŀķŔŕŷƧûŇ"BuX`;LuĤĠ$Ð¿0Ď3
#"	5ǈ2ǉê	 bulk autophagy9BuX`;Lu Œ	 ƧûŇBuX`;L
u ¨ 5 
 BuX`;Lu$ƊÛkC[NjƇĎ$/$ƨÑŇtÏŀķÑŇ"¯4Ţ-%Ŷ
ƫħ9ŎŖÚƏ ƣ/36	5Ŷƫħ%ŗşǄǆĖ#ðŜBuX`;Lu
9ŸĬò§šůƓø$Ƈ9 	 ĿÇ{3ť"	<i]Ƭ9
ƇŁķſ		 ŗşǄǆĐ#5Rs_FƓ²ø9Ŧÿ5 Äµ6	5ǈ3ǉ
	 ŗşË#0	 ĳş1osƬ"!$ÌƯĜǅş$Ěį#ðŜBuX`;Lu
ƊÛ65 %Äµ6	50$$	 $ƈš"ŎŖ%+ :!Ž86	"ǈ4, 
5ǉ	 ĕªÉƌĈ%	 ŗş³ġ#šů# y°ĥ"Ĝǅş osƬ#
Ōň	 osƬǄǆĖƊÛ65BuX`;Luǈphosphate starvation-induced 
autophagy; PSiAǉ osƬƍŞ$ƶò9Ƌ*5  0#	 ŗşǄǆĐ$BuX`;Lu
ǈnitrogen starvation-induced autophagy; NSiAǉ $ŊƦĴ$ƇĘ#¯4Ţ: 
 
ś 1ř Ŷƫħ#5osƬƍŞ BuX`;LuƊÛ$ƶò  
 ĕř%	 ƊÛĖ$Ʀ	#25BuX`;Lu$ƊÛqcp9ĨƘ5/#	 q
guRuRs_FƓ9ŐŘ	 Ħ#$qguRu9ł	Ŷƫħ#5osƬƍŞ
 PSiA $ƶò9Ƌ*5 9ňŇ BuX`;Lu$ĬòİÓ#%	 K<sŵŻ
Rs_FƓǈCFPǉ#bnMiY$hpTFru[sGJ>XǈMCSǉŃė$dbTY9
ż²Rs_FƓǈx	 CFP* ¸(ǉ9qguRuRs_FƓ ł	CFP*
%ưƊÛò$ CUP1brluRu¢ìxņĽ	 đÜÂÀǈsynthetic dextrose; SDǉ
2'±ŔĜǅǄǆÂÀ{³œã#ņĽ65 9ŐƉǈFig. 1Bǉ3#	 Żǂ
îƲƆÙ#24	 $ CFP*%ØĜǅĖx%šůƓ{vġ#ýć	5 9ŐƉ
$ 3	 BuX`;LuƊÛ65 CFP*%ƿƧûŇ"ƇÃƓ ĭ
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ů)ƙƝ65 ēé6ŨŵŻRs_FƓ2'$ǃŪ%	 ĭůbrV<
uP#ŭò5 ō36	5$ĸò9¡ł	 ŗş	 ĳş	 osƬ$ 3Ŕǃ
$ǄǆĖx#5 CFP*$BuX`;LuÐŇ"brOUKsG9?@MRsarU
XīƇĘŗşǄǆĐ ĨƘƤä%50$$	 ĳşǄǆĖ%Ǉ	BuX`
;LuĬò9ő6#Ú	 osƬǄǆ%$ƊÛqcp%$ 2$ǄǆĖ
240Ÿ	 ǈFig 1B and 1CǉBuX`;Lu$ŀľŇè£$v#
ĜǅǄǆ#Ú5ŀÐùń5 3	 BuX`;Luĥąĝ9ł	ŗşǄǆ os
ƬǄǆ#5šů$ŀÐļ9Ƌ*$Ťę	 ŗşǄǆ#5BuX`;Luĥąĝ
$ŀÐļ%Ʈŀĝ Ĩ*Ÿx$#Ú	 osƬǄǆĐ%ŀÐļ$x%Ƅ
36"ǈFig. 2ǉw3	 osƬǄǆ#ðŜBuX`;Lu%ƊÛ650$
$	 šů$ŀÐļ#Í"×z9ő"	+!	qcp#Ĭòú36	5 
 
 Ŷƫħ%ǇosƬĖĐ#ÌƯ$ĵĤosƬ9goosƬ ĭů#ƒź5 
ĿÇ{$osƬ$Ěį#	5 ō36	5ǈ5ǉ$ 3	 ĭůgo
osƬ$ƍŞ$Ð¿ PSiA ƊÛ9ũž	5 Ŭ36ĭůŲw$ƅ¹òos
ƬXnsMguRuPho91 ĭů$ĵĤosƬ9šůƓ)Ă5è£9ü	5
 Äµ6	5ǈ6ǉ PHO91 ƨÏ9ŏÈ	 ĭů#ƒź6goosƬ
 PSiA$ƶ9ƇĘ,	 PHO91ŏÈ$ŀŮ#Ú5çǁ9Ƌ*SDÂÀ#
5Ʈŀĝ pho91∆ĝ$ŀŮƠã#Ê§%Ƅ36"	 SD−PÂÀ#5 pho91∆
ĝ$ŀŮƠã%Ʈŀĝ$6 Ĩ*Ƥä	ǈFig. 3Aǉ$ 3	 ĭů#ƒ
ź6goosƬosƬǄǆĐ$ŀŮ9Ŧÿ5/#¡ł65 Ŭ36
,	 šůƓosƬĲã#®ĨņĽƊÛ65ú¢òƬòeM`;RuP Pho5 $
Ĭòǈ7ǉ9Ƌ* 7	 pho91∆ĝ%Ʈŀĝw$Ĭò§Ƅ36ǈFig. 3Bǉ$
Ťę3 PHO91 ƨÏ$ŏÈ#2ĭůƒźosƬ9¡ł""5 #24	 
šůƓ$osƬĲã$xƣ65 ő6$ pho91∆ĝ#ÚBuX`
;Lu$ĬòİÓ9Ž 7	 NSiAƊÛ#ƶ%Ʈŀĝ pho91∆ĝƦ	%Ƅ36
"	 PSiA$ƊÛ% pho91∆ĝ#	ĸŅŇ#ƣ6	ǈFig. 4A and 4Bǉ
,	 PSiA %ƊÛÂÀ{$osƬĲãwč5#Ƣ6ğ""ǈFig. 4Cǉ
w$Ťę3	 Ŷƫħ%šůË$osƬĲã9öō5 BuX`;LuƊÛ9
Ĭò§5 ő»6	 $ pho91∆ĝ9ƅĝ ĭůbrV<uP
ƨÏ PEP42' PRB1	 ÌůţƖƶƢ¾Ï VPS4$ƨÏ9ŏÈ¼ƭŏÈĝ$ƞ
ƥÁƾÏǂîƲƆÙ9Ž 7	 ŗşǄǆĐ ³ġ#osƬǄǆ#2ĭů#Bu
X`;LUFtfW=$ŹŕƆÙ6ǈFig. 5Aǉ	 ƆÙ6BuX`;LU
FtfW=$ĉǀŕ9İÓ 7	 osƬǄǆĐ%ŗşǄǆĐ ĨƘÜ	 
ǈFig. 5Bǉ 
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ś 2ř Ŷƫħ#5osƬǄǆƊÛòBuX`;Lu$ƊÛkC[Nj$ƇĘ  
 ś 1ř%ÂÀ{$osƬı$Ěį	 šů$osƬĲã$x#ðŜBuX
`;LuƊÛ65 9Ď3#ś 2 ř% PSiA $ƊÛĤĠ9Ď3#5
 9ňŇ ê$ƇĘ%	 PSiAÖď#ƆÙ5 pho91∆ĝ9ƅĝ ƇĘ#¯
4Ţ: 
 Ŷƫħ%ĭůgoosƬbup#¤	 Ǉƅ¹òosƬXnsMguRu1eM`;
RuP"!$ĵĤosƬ$Ļë#ƶƢ5ƨÏ$Ɨ9¢ì5ĤĠǈPHOţƖǉ9
	5ǈ8ǉ$/	 PSiAƊÛ PHOţƖ$¢ìx#5°ŰòŬ36	 
PHOţƖ$ƱƗĬò§¾Ï PHO22' PHO4$ƨÏŏÈĝ9ƀBuX`;L
u$ĬòİÓ9Ž	 NSiA2'PSiA#ƨÏŏÈ$çǁ%Ƅ36"ǈFig. 6ǉ
Ħ#Ĝǅş	 ĸ#ŗşı$OsJu ĤŰ5  NSiA$ƊÛ9¢ì5 Target of 
rapamycin complex 1ǈTORC1ǉ#Ōň	 TORC1$Ĭò9Ɛ#¢ì5 Npr2 Npr3$
ƨÏŏÈ9Žǈ9, 10ǉ$Ťę	 npr2∆ĝ npr3∆ĝ#	 NSiA	 PSiA#Ÿ
	ƊÛƤäƆÙ6$ 3	 PSiA$ƊÛ% PHOţƖ%"	 ŗşǄǆĐ 
³ġ# TORC1#2¢ì65 ő»6ǈFig. 6ǉ 
 TORC1% Atg1	 Atg13	 Atg17	 Atg29	 Atg31$ 5Ŕǃ$ AtgRs_FƓǈ	 Atg17	 
Atg29	 Atg31%óÞŇ#2:2:2$Ɓ²9æøǉ3Ġø65Ɓ²$æø9¢ì5ǈFig. 
7AǉØĜǅĖx% TORC1 %Ĭò§Ĺ÷#4	 $EZuPĬò#2 Atg13 
ƥã#osƬ§65  Atg11 Atg17 $ŊłƩƃ	Ƽ6	5	 
ŗşǄǆ#ƹ5 TORC1%yĬò§6	 Atg13Ơ1#űosƬ§65  Atg1
1 Atg17 Ɓ²9æø5ǈ11, 12ǉ$ƻ	 Atg179 Atg1Ɓ²³É$ěģ#
2ƔÏĠơæø6	 Atg1 EZuP$ųÝĬò§1Ųø$Emo<u "5
Atg9Üů$oFpuX$ƕÅ "5ǈ13ǉ$ Atg1Ɓ²$ïƂò9Ƌ*5/#	 ATG1	 
ATG13	 ATG17$ƨÏŏÈ9Ž 7	 3Ŕǃ$ƨÏŏÈĝ PSiAƊÛ6"
"ǈFig. 7Bǉ,	 Ʈŀĝ#5 Atg13$űosƬ§Ĺ÷9Ƌ*Ťę	 ŗşǄ
ǆ%ƊÛ 10űosƬ§Ƅ36ǈFig. 7Cǉ6#ÚosƬǄǆ%űosƬ
§$ƣŽƤ	 1ĐƵ$ƊÛ8"3űosƬ§ƆÙpho91∆ĝ%os
ƬǄǆ#5űosƬ§ĸŅŇ#ƣ6	 ƊÛ 30ƆÙǈFig. 7Cǉw
3	 PSiA$ƊÛqcpú36	5«¾ 	 Atg13$űosƬ§$ƣŽƤ	
 ő»6 
 Ħ#	 ØĜǅĖƆÙ65ƧûŇBuX`;LuĤĠ5 CvtţƖ#ŌňǈFig. 
8AǉCvtţƖĸŅŇ"ŕŷ5<i]dbTSuP Ape1%$ƪ$brdbTY
ÐŇ#ǇĦĠơ9æø	 ) Atg19Ť²5  CvtƁ² "5$ê	 Atg11
 Atg19)Ť²	 3# Atg119 Atg11 Atg99ŕŷ¶ƚ#oFpuX~ƭŲĠ
ơ CvtƁ²9¦-ƛ.ǈCvtÜů$æøǉCvtÜů%ĭůŲ ż²ê	 brdb
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TYƩĭůbrV<uP#2Ƹ¬6	 ĬòÁ Ape1 "5ǈ14ǉAtg11 Atg19
% NSiA $ƊÛ#ƶz"	 3	 ƧûŇBuX`;Lu#ĸŅŇ"¾Ï Ŭ3
6	 ATG11 ATG19$ƨÏŏÈ9Ž		 BuX`;LuƊÛ)$çǁ9
Ƌ* 7	 Äµ$Ɵ4	 atg11∆ĝ atg19∆ĝ% NSiA$ƊÛ#çǁ%Ƅ36"
ǈFig. 8Bǉ"3Ŵ·Į	 #	 PSiA $ƊÛ#çǁƄ36"	 atg19∆ĝ#Ú
	 atg11∆ĝ% PSiAƊÛŸƷÕ6ǈFig. 8BǉAtg11$ƪ#%Rs_F
ƓƵ$Ŋł#ƶz5 coiled-coilǈCCǉYk>s 4 4	 C ĔŚ$ CC4 Ƨû
ŇCuI$ƉƎ#ïƂ5 Äµ6	5ǈFig. 8Cǉǈ15ǉ	 PSiACu
I$ƉƎÐŇ#ƊÛ65Ƌ*5/#	 CC4 Yk>s9ĥąÊŅÁ
Atg11(1-859)9Û	 $çǁ9ƇĘApe1$brOUKsG9ĀĢ# Ape1ƙƝ9
Ƌ* 7	 Atg11(1-859)ĝ% Ape1$øĶ§Ò#ƷÕ6ǈFig. 8Dǉ$Ťę
3	 Atg11(1-859)Ûĝ% CvtţƖĤŰ"	 ŐƉ6	 PSiA$Ĭ
òİÓ9Ž 7	 ATG11 $ƨÏŏÈ#2ŸƷÕ6 PSiA Ĭò
Atg11(1-859)$Û#2ƩŇ"½í9őǈFig. 8Eǉw$Ťę3	 Atg11%<
SbRu $è£$#ƿƧûŇBuX`;Lu#	0ƭƂ"è£9ę	5
 ő»6 
 Ɯà$ŎŖ#24	 ŗşǄǆÐŇ# Atg29osƬ§65  Atg11 Ŋł
5 Äµ6ǈFig. 9Aǉǈ16ǉÔƻ#	 Atg29$osƬ§Ĺ÷9ƇĘ 7	 ŗ
şǄǆ	 osƬǄǆ 0#osƬ§ ñ865^sYK`XţĐŇ#ƆÙ6ǈFig. 9Bǉ
$KGZpåã3osƬ§ļ9ŝ	 Ʈŀĝ pho91∆ĝosƬ§$ƣŽ9ĨƘ
Ťę	 ŗşǄǆ%Ʀ	Ƅ36"	$#Ú	 osƬǄǆ% pho91∆ĝ$ċos
Ƭ§$ƣŽČǈFig. 9Cǉ$Ťę3	 Atg29 $osƬ§#
 Atg11-Atg29 $
Ŋł PSiAƊÛ$Ĭò§%Ŋƶƶ#5 ő»6 
 ,	 Atg11 Atg13#%Atg1$#Atg9 Ŋł5 	
ƟĴ5ǈFig. 10Aǉ
Atg9%ŲƑƟYk>s9ÿ AtgRs_FƓ4	 IpL3 Atg9Üů šůƓ
{#ýć	 Atg111 Atg13 Ŋł5 ƺƽŲæø$ƻ$Ųø$ťı "5
ǈFig. 10Aǉǈ17-19ǉƜà$ŎŖ#24	 ĪţƖ1AsYJ>XuKM"!	 ƙƝÜů
BpD\nƵ9Žė5AsYksaqsKMVjBuX`;Lu#5Ųø$
ťı5 Ŭ36	5${	 AsYQuj3IpL)$ŲÜů$ƙƝţƖ
 CvtţƖĸŅŇ" Atg9$oJ>FosG#ƶz5 Äµ6	ǈ20ǉ	 
AsYQuj-IpLƵ$ƙƝţƖ#ƶz	 CvtţƖĸŅŇ"ĤŰ9ÿ 6 5$
¾ÏǈTrs85	 Vps51	 Tlg2	 Cog5	 Cog6ǉ$ƨÏŏÈ9Ž		 NSiA PSiA)$çǁ9
ƇĘǈ20-23ǉ$Ťę	 trs85∆ĝ9Ƹ 4 Ŕǃ$ƨÏŏÈĝ NSiA )$çǁƄ
36"$#Ú	 5 Ŕ*$ƨÏŏÈĝ PSiA $ƊÛŸƷÕ6
$ 3	 CvtţƖĸŅŇ"ŲƙƝ¾Ï	 PSiA#0ïƂ5 Ď3 " 
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ŧþ  
 Ŷƫħ%	 ĿÇ{$osƬĲã#ðŜosƬƍƶƢƨÏ$Ɨ9¢ì5ĤĠ
ǈPHOţƖǉ9Ē	53#ĿÇ{$osƬıĚįƻ#0ĭů#ƒź6
goosƬ9¡ł5 šů$osƬĲã9vÓ# 
 5 ō36	5
63#¤	 ĕŎŖ%osƬǄǆĖ#ðŜBuX`;LuƊÛ65 9Ď
3 	 osƬÃ9´.ŀÏ9Ƈ5 ĵĤosƬ$oJ>Fp9Ž
°Űò
ő»6 
 PSiA $ƊÛ#% NSiA  ³ġ# TORC1 ÐŇ#æø65 Atg1 Ɓ²y°ĥ5
 8	 TORC1 $ŉĄŇ"RuHUX "5 Atg13 $űosƬ§$ƣŽ
ŗşǄǆĐ24Ƥ	 3	 osƬǄǆ#5 Atg1 Ɓ²$æø¥ļ	 
}ô6Atg1Ɓ²% Atg17ÐŇ#ƔÏĠơ9æø	 BuX`;LuƊÛƴÎ
9ü
ǈ13ǉ$/	 $ƔÏĠơ$æø¥ļx5  PSiA$ƊÛqcp
ú36	 æø65BuX`;IQujÜ"5 Ŭ36 
 ,	 ĕŎŖ% Atg17#¤	 NSiA#%yïƂ" Atg11 PSiA#%ƭƂ"è£9ü

 9Ď3 Atg11% CvtţƖ#	 Atg11 Atg9 	 ĜǅǄǆĐ#% Atg299
 Atg17 Ŋł5ǈ14, 16ǉ63$ AtgRs_FƓ% NSiA% Atg13#2
 Atg1 Ɓ²#oFpuX65 3	 Atg11 osƬǄǆĐ#ƿ¥ļ " Atg1
Ɓ²$ƔÏĠơ$æø9ſÆ5 ő»6 
 3#	 PSiA#% Atg11#¤	 CvtţƖĸŅŇ# Atg9Üů$oJ>FosG#ƶ85
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A B 
Fig. 1 Comparison of magnitude of bulk autophagy induced by depletion of nitrogen, carbon and phosphate. (A) 
Schematic model of autophagy machinery. (B) CFP* processing assay. Wild-type strain expressing CFP* was grown in SD 
medium to an early log phase and then transferred to SDN (circle), SDC (diamond), SDP (triangle) or SD medium 
(square). Total cell lysates were prepared at the indicated time points and analyzed by immunoblotting probed with ant-GFP 
and anti-Pgk1 antibodies. (C) Quantification of processed CFP. The intensities of free CFP signals were normalized with 
Pgk1 signals at each time points. The relative amount of free CFP in WT cells starved with nitrogen for 4 h was set to 100%. 
 
C 
Fig. 2 Cell viability in WT and autophagy-deficient strains. 
Indicated strains were grown in SD medium to an early log 
phase and then transferred to SDN (blue bar) and SDP 
medium (red bar). After incubation for 7 days, cell culture was 
treated with phloxineB and counted dead cells stained with the 
dye. ****p<0.0001. 
Fig. 3 The effect of gene-disruption of PHO91 on physiological functions. (A) Cell growth of WT (open, solid line) 
and pho91∆ (closed, dashed line) strain. Each cells were grown in SD medium to an log phase and then transferred to 
either fresh SD (black square) or SDP (red triangke) medium. Cell density was monitored every 2 h. (B) Repressible acid 
phosphatase (rAPase) activity in WT and pho91∆ strains. The cells grown in SD medium (white bar) and those starved 
with phosphate for 6 h (red bar) were harvested and used for measurement of rAPase activity. ****p<0.0001 
A B 
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A 
C 
B 
Fig. 4 PSiA activity in pho91∆ strain. (A and B) CFP* processing assay was performed in WT (open, solid line) and 
pho91∆ (closed, dashed line) strains as described in Fig. 1. The relative amount of free CFP in WT cells starved with 
nitrogen for 4 h was set to 100%. *p<0.05, **p<0.01 and ****p<0.0001. (C) CFP* processing assay induced by low 
phosphate concentration of medium. After grown in SD medium, pho91∆ cells were transferred to SDP medium 
supplemented with the indicated concentration of phosphate and the protein samples were analyzed by immunoblotting as 
in Fig. 1. 
A 
Fig. 5 Observation of autophagic bodies by an electron microscope. (A) Electron microscopy in the 
pho91pep4∆prb1∆vps4∆ cells incubated in SDN for 2 h and SDP for 6 h. Arrowheads show examples of autophagic 
bodies. (B) Scatter dot plot that indicates dispersion of cross-sectional area of observed autophagic bodies with mean 
(closed diamonds) and standard derivation (error bars). ****p<0.0001. 
 
B 
Fig. 6 The involvement of PHO pathway and TORC1 
signaling pathway in PSiA. CFP* processing assay for 
indicated gene-disruptants was performed as described in Fig. 1.  
The activity of NSiA (blue) and PSiA (red) was shown as relative 
amount of free CFP normalized with Pgk1 signal. The value in 
pho91∆ cells starved with nitrogen for 4 h was set to 100%. 
****p<0.0001. 
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A 
B 
C 
Fig. 7 The requirement of Atg1 complex for PSiA. (A) 
Schematic model of autophagy activation by TORC1. (B) 
Autophagic activity in atg1∆, atg13∆ and atg17∆ cells. CFP* 
processing assay was performed as described in Fig. 1. (C) 
Dephosphorylation of Atg13 in response to a nitrogen and 
phosphate starvation. The WT and pho91∆ cells expressing 
Atg13-6HA were grown in SD medium to an early log phase and 
then transferred to SDN or SDP medium. Total cell lysates 
were prepared at the indicated time points and analyzed by 
immunoblotting probed with ant-HA antibodies. 
A B 
C 
D 
E Fig. 8 The involvement of Atg11 in PSiA. (A) Schematic model of Cvt pathway. (B) Activity of 
NSiA (blue) and PSiA (red) in atg11∆ and atg19∆ 
cells. CFP* processing assay was performed as 
described in Fig. 1 and Fig. 6. (C) Information 
about Atg11 sequence. Double-headed arrows 
mean the interaction between Atg11 and other Atg 
proteins. (D) Immunoblotting for Atg11 mutants. 
Indicated cells were grown in SD medium and 
total cell lysates were subjected to immunoblotting 
probed with anti-FLAG, anti-Ape1 and anti-Pgk1 
antibodies. (E) PSiA activity for the strains used in 
Fig. 8D. CFP* processing assay was performed 
as described in Fig. 1 and Fig. 6. The relative 
amount of free CFP in pho91∆ cells with empty 
vector starved with nitrogen for 4 h was set to 
100%. *p<0.05, **p<0.01 and ***p<0.001. 
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A B
C
Fig. 9 Phosphorylation state of Atg29. (A) 
Starvation-dependent phosphorylation of Atg29. (B 
and C) Measurement of Atg29 phosphorylation by 
immunoblotting. WT and pho91∆ cells which express 
Atg29-6HA were grown in SD medium to an early log 
phase and then transferred to SDN (blue) or SDP 
medium (red). Total cell lysates were prepared at the 
indicated time points and analyzed by immunoblotting 
probed with ant-HA antibody. The signals of Atg29 
and Atg29-P were quantified and calculated as 
phosphorylation rate (%). *p<0.05 and **p<0.01. 
Fig. 10 Measurement of NSiA and PSiA activity in 
strains deleted for Cvt pathway-specific genes 
related to vesicular transport between endosome 
and Golgi. (A) Schematic overview of Atg9 recycling. 
(B) CFP* processing assay was performed as 
described in Fig. 6.  *p<0.05, **p<0.01 and 
****p<0.0001 
Fig. 11 The necessity of factors specific to NSiA or Cvt pathway for PSiA induction. 
A 
B
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